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1 . Title of the Invention 

Cell for sealing liquid crystal 

2. Scope of the Claims 

(1) A cell for sealing a liquid crystal cell characterized by comprising a set of 
transparent panels formed of two opposed transparent substrates having at least 
transparent electrode patterns, and spacers for maintaining a gap between the 
transparent panels, in which the spacers are made of materials with adhesiveness and 
stiffness and are formed and arranged individually, to maintain a gap between the 
substrates uniform and stable. 

(2) The cell according to claim 1, characterized in that the adhesive spacers 
comprise casein, glew, gelatin, low molecular weight gelatin, novolac resin, rubber, 
polyvinyl alcohol, vinyl polymer, acrylate resin, acrylamide resin, bisphenol resin, 
polyimde, polyester, polyurethane, a resin selected from polyamide group resins, and 
photosensitive resin thereof, and the stiff spacers comprise said organic materials with 
high stiffness, inorganic materials or metals. 

(3) The cell according to claim 1, characterized in that the cell gap is 
approximately or below 2\xm in length. 
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3. Detailed Explanation of the Invention 
Industrially Applicable Field 

The present invention relates to a device using a liquid crystal display panel, 
more particularly, to a structure for use in a large-size panel, the liquid crystal display 
panel using a ferroelectric liquid crystal. 

Structure of the Conventional Embodiment and Problems thereof 
In a conventional cell for sealing a liquid crystal, glass fiber, glass beads, or 
resin beads was usually used as a spacer material, and panels were adhered by a sealing 
material coated on the peripheral portion of the panels by screen printing. Therefore, 
the sealing portion in a matrix type liquid crystal display panel was limited to the 
peripheral portion of an effective display screen, and the adhesion between the 
substrates was not sufficiently strong. 

Also, although it is necessary to maintain a thin cell gap according to the 
preparation of a ferroelectric liquid crystal panel, controlling the cell gap approximately 
or below 2|im in length by using beads is not easy at this point. 

Object of the Invention 

Among the conventional TN type liquid crystal display panels, there have been 
growing interests in liquid crystal display panels using ferroelectric liquid crystals. To 
put it to practical use, however, there are problems to be solved. For instance, to keep 
abreast with the trend of small cell gap, the gap needs to be controlled and maintained. 
As there is an increasing need in large-size panels, this becomes a very important 
subject. 
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Accordingly, an object of the present invention is to prepare a liquid crystal cell, 
in which approximately or below 2jam-long cell gap is maintained uniformly and stably, 
and the liquid crystal cell is also adaptive to a large-size panel. 

Constitution of the Invention 

Fig, 1 and Fig. 2 illustrate schematic views of a cell for sealing a liquid crystal 
according to one embodiment of the present invention. 

Transparent electrodes 3, 7 are formed in matrix shape on glass substrates 2,8, 
and an insulating film 4 is disposed on one of the transparent electrode substrate. 
Lastly, an alignment film 5 is coated on the insulating film 4. The alignment film 5 
undergoes a nematic alignment treatment by running. 

Examples of the material for an adhesive spacer 10 include casein, glew, gelatin, 
low molecular weight gelatin, novolac resin, rubber, polyvinyl alcohol, vinyl polymer, 
acrylate resin, acrylamide resin, bisphenol resin, polyimde, polyester, polyurethane, a 
resin selected from polyamide group resins, and photosensitive resin thereof. 

In addition, as for the material for a stiff spacer 1 1, the aforementioned resins 
with high stiffness, stable inorganic materials such as silicon dioxide or alumina or 
metals. 

In an example shown in the drawings, the adhesive spacer 10 and the stiff 
spacer 1 1 are arranged to form different stripe shapes from each other. The ratio of the 
adhesive spacer 10 to the stiff spacer 11 is 1:1, but the scope of the invention is not 
limited thereto and the spacers can be installed at any ratio. For instance, half of the 
stiff spacers 11 can be deleted, so that the ratio of the adhesive r spacer 10 to the stiff 
spacer 1 1 can be 2: 1 instead. 
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The adhesive spacer 10 is formed by a well-known photolithography. On the 
other hand, in case of the stiff spacer 11, if it is made of photosensitive polyimide, 
photolithography is used, but if it is made of inorganic material or metals, a well-know 
lift-off method is used. In particular, in case conductive metals are used, since the 
spacer cannot have a stripe shape in terms of preventing a short circuit, the stiff spacers 
are arranged in dot shape at positions that are not in contact with both sides of the upper 
and lower electrodes. Of course, the shape of the spacer made of non-metals is not 
limited to stripe only. Polarizers 1, 9 are adhered in crossed nicol state. 

Thusly structured cell is then filled with a ferroelectric liquid crystal and is 
sealed. The ferroelectric liquid crystal is homogenously aligned under the influence of 
rubbing treatment. Later, when a proper driving signal is applied, it displays black and 
white under the presence of a backlight. If a color filter is provided, it can also display 
colors. 

Applications of the Invention 

The cell of the present invention utilizes a spacer which, by itself, is adhesive 
with respect to a panel and can be used for the stiff spacer simultaneously, so that an 
extremely small cell gap of approximately or below 2(m in length can be precisely 
maintained. 

Effect of the Invention 

Firstly, by forming the spacer using a micromachining technique such as 
photolithography or lift off, controlling of a cell gap approximately or below 2(m can be 
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possible to a high precision (below (0.1 (m), and especially, the cell of the invention is 
suitable for use in sealing a ferroelectric liquid crystal. 

Secondly, because the spacer itself is adhesive, its adhesion strength is 
increased, compared with a case where only the peripheral portion is sealed. 

Thirdly, by installing the stiff spacer, it becomes possible to prevent the 
distortion of the adhesive spacer during the compression process of the panel formation, 
and maintain a uniform cell gap. For a liquid crystal display device in trend of scaling 
up of panels and miniaturized pixels, and for narrowing the cell gap, the present 
invention functions as a very effective means. 

Embodiment 

Fig. 3 illustrates a cell preparation process and means thereof. 

At first, an ITO, as a transparent electrode, is sputtered onto a glass substrate, 
and using conventional photolithography, a matrix shaped electrode pattern is formed 
thereon. 

In an electrode board A, Si0 2 layer was first sputtered and uses this as an 
msulating film. Then, as an alignment film, polyimide was spin coated, and a nematic 
alignment was executed by rubbing. 

In an electrode board B, adhesive spacers and stiff spacers were arranged 
alternatively, and a stripe shaped Si0 2 spacer was formed at a predetermined position 
between the electrodes by using a lift-off method. This was ysed as the stiff spacer. 
Next, to prepare the stiff spacer, a rubber containing resist was formed between the 
remaining electrodes by photolithography. 
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Finally, the prepared boards A and B were aligned and heated/compressed to 
produce a good quality cell for sealing a liquid crystal. 

4. Brief Explanation of the Drawings 

Fig. 1 is a sectional view of main parts of a cell for sealing a liquid crystal 
according to one embodiment of the present invention; 

Fig. 2 is a plane view of main parts of a cell for sealing a liquid crystal 
according to one embodiment of the present invention; and 

Fig. 3 is a flow chart explaining a preparation process of a cell for sealing a 
liquid crystal. 

Explanation of Reference Numerals> 
1,9: Polarizer 2,8: Glass substrate 

3,7: Transparent electrode 4 : Insulating film 
5 : Alignment film 6 : Liquid crystal layer 

10 : Adhesive spacer 1 1 : Stiff spacer 
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